Included in the Supporting information is a detailed description of droplet analysis. Also, SEM images, measurements, and finite element analysis of pressure, velocity, and shear stress in the microfluidic bioreactor. Additionally, metabolic characterization of the HepG2 cells and calibration of the glucose measurement in the presence of insulin are included. Finally, all data traces from HepG2 experiments are provided.
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Droplet analysis.
Since the individual droplets were not resolved using the parameters for the glucose measurements, a faster exposure time of 1.5 ms was used with bright field imaging. Three sequential images of droplet formation (an example of one image is shown in Figure S-5) were obtained using the same flow rate parameters of the oil and aqueous solutions as stated in the text. The average (± SD) number of droplets in each image was 17 ± 1. From these images, we measured the average (± SD) droplet width to be 289 ± 6 µm (n = 104 droplets).
The total volumetric flow rate of the aqueous and oil solutions was 25 μL min -1 , and given the channel dimensions of the droplet device, the linear velocity of the solution was 5.6 mm s -1 . In a 42 ms exposure, the distance a single droplet traveled was ~240 μm, or approximately the diameter of a single droplet. We therefore estimate that the number of droplets measured during the 42 ms exposure was 18. The flow rate from the reservoir containing only 10 mM glucose is shown. The opposite profile to that in A was delivered where the majority of time the flow was 5 μL min -1 and during the times of insulin delivery, the flow rate dropped to 0 μL min -1 . C. The flow rate from the reservoir that housed the assay reagents is shown. This flow remained constant during the course of experimentation at 5 µL min -1 . Slight fluctuations in the flow rate were due to the low volume in the reservoir (< 2 mL) that made it more sensitive to the feedback from the flow sensor and pressure regulator. D. The flow rates of all sensors are overlaid. The flows shown in A and B are timed such that the total flow rate to the bioreactor remains constant at 5 μL min -1 despite the individual changes to the reservoirs. The assay reagents maintained a constant flow rate to ensure a 1:1 ratio of assay reagent to sample, producing a total overall flow rate of 10 µL min -1 to the droplet device. Glucose output traces of three experiments consisting of perfusion with 0 mM glucose to initiate glycogen depletion, followed by perfusion with 10 mM glucose, followed by perfusion with 200 nM insulin in 10 mM glucose, and ending with perfusion with 0 mM glucose. The average glucose level during perfusion of glucose and insulin is provided in each plot. 
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